programs.
At the federal level, the U.S. Surgeon General (Public Health Services, 1979) has encouraged the development of health promotion programs and focused on the need to equip individuals with skills to prevent or reduce harmful stress. Because approximately one third of a person's life is spent at work, the workplace is an appropriate setting for health promotion (Everly, 1985) . Programs offered at the worksite have demonstrated up to 95% participation. This is attributed to convenience , decreased travel and time, and follow up (Marcotte, 1983) .
One stress management technique that may be effectively implemented, on the job, for clerical workers is progressive muscle relaxation (PMR). This is a simple , inexpensive form of stress management that can be taught to individuals to control and reduce their negative stress responses. PMR consists of exercises that tense and then relax various muscle groups to achieve a state of bodily rest (Jacobson , 1929) . Jacobson (1929) , who discovered PMR while a graduate student at Harvard in the early 1900s, trained subjects in PMR and found that when the subjects' skeletal muscles were relaxed, a sudden loud noise failed to elicit the startle reflex. Throughout his research career, Jacobson published data on the inverse relationship of skeletal muscle and industries over $100 billion a year (Jaffee, 1987) . For example, stress related disorders accounted for more than 50% of the workers' compensation cases in California during 1980 (O'Donnell , 1984 .
Numerous studies have implicated stress as a risk factor contributing to hypertension , cardiovascular disease, gastrointestinal problems, headaches, back pain, absenteeism, substance abuse, and mental health conditions (Pelletier, 1988) . In view of this, industries have made significant attempts to reduce stress related problems by implementing stress management C lerical employees, up to 18 million in the U.S., spend each working day coping with deadlines and repetitious, fragmented , sedentary, and sometimes boring work. Other stressors such as the lack of challenge and opportunities for advancement, and the inability to influence the organization also help explain why clerical work is considered a demanding and stressful occupation (Cohen , 1983) . Companies interested in promoting the health and welfare of those workers are seeking new and proven stress management strategies.
Stress costs American businesses relaxation and mental anxiety. The purpose of the study presented in this article is to ascertain if PMR is effective in reducing the stress experienced by clerical workers.
CONCEPTUAL FRAMEWORK
The conceptual framework for the study was derived from a synthesis of two theoretical approaches to stress: Selye's General Adaptation Syndrome and Neuman's Health Care Systems Model. Selye (1976) proposed that the stress reaction is an adaptive response of the organism to external stressors, which is neurologically similar to the stress response that prepared early humans for either "fight or flight" when confronted by danger.
The General Adaptation Syndrome (GAS) is divided into three distinct phases: a) the alarm reaction or immediate "fight or flight" life-saving sympathetic nervous system response; b) the stage of resistance, in which the body adapts to maintain and tolerate stressors; and c) the stage of exhaustion, or the final adaptive phase which depletes the organism's resistance capacity, resulting in breakdown and death if not relieved.
Few modern stressors require the outlay of energy that occurs during the alarm reaction, therefore a relaxed response to stressors is a more appropriate response. PMR enables an individual to override the alarm reaction and to identify the more appropriate intellectual response to the stressor.
The Health Care Systems Model (Neuman, 1982) depicts humans as open systems interacting with the external environment, from within an internal environment, encompassing health, coping patterns, and emotional and intellectual development unique to each person. When faced with demands, each individual utilizes inherent energy resources, also referred to as survival factors, to meet demands and maintain homeostasis.
Neuman identified three types of stressors: a) intrapersonal, the forces occurring within an individual; b) interpersonal, the forces occurring between two or more individuals; and c) extrapersonal, the forces occurring outside the individual. The unique responses to stressors are dependent upon variables such as individual perceptions, past experiences, the presence of additional stressors, and personality (Neuman, 1982) .
The unique focus of nursing is human responses to conditions that affect health and well-being (American Nurses' Association, 1980). The nursing goal in stress management is to promote and achieve client stability. Neuman (1982) described nursing intervention in three areas of prevention.
In primary prevention, nursing intervention strives to reduce the effects of harmful stress by identifying and assessing stressors and then implementing measures to strengthen lines of defense.
Secondary prevention is intervention aimed at reconstitution by strengthening internal forces, specifically lines of resistance. Reconstitution begins after contact with a stressor and deals with its resolution.
Tertiary prevention is an adaptive process which strengthens the lines of defense and resistance. Typically, as an intervention, it is rehabilitative.
PMR can be viewed as a primary prevention intervention. It can strengthen one's lines of defense and resistance through promotion of an effective coping response.
The integration of Selye's GAS and Neuman's Model provides a framework for viewing and predicting human responses to stress and for testing PMR interventions.
REVIEW OF LITERATURE
Clerical work is viewed primarily as a woman's occupation that is often accompanied by stressful work conditions (Levy, 1988) . Freedman (1988) identified two unique sources of stress among women employees: "stressors associated with the family/work interface and stressors associated with organizational policies and practices." Stress may accompany jobs such as clerical work which places high demands on the employee while allowing little autonomy.
Although all women experience stress, Aamodt (1987) reported that women who were employed full time experienced more stress than those who were employed part time or not employed. A relationship between job characteristics and physical illness among career-seeking women has been shown. Non-supportive environments, lack of upward mobility, and the suppressed hostility that may result from these factors are strong predictors of coronary heart disease (Davidson, 1986) .
Research that isolates PMR as a stress reducing technique is limited. No literature was found on the use of PMR for reducing stress among clerical workers. However, PMR has been implemented at worksites as one of various successful and beneficial methods for stress management for other types of workers (Charlesworth, 1981; Girdano, 1977; Griffin, 1982; Landwehr, 1979; Peters, 1977) .
A study conducted at Converse Rubber Company demonstrated that two IS-minute daily relaxation breaks consisting of PMR, or just relaxation, had positive effects on lost work days, work performance, socialization, work satisfaction, and mean systolic blood pressure. The group that used PMR manifested greater positive effects than the group that used the breaks just to relax (Parkinson, 1982) .
In another investigation, IS4 employees at New York Telephone focused on relaxation based stress management techniques (Carrington, 1980) . Two groups were instructed in a non-cultic form of meditation and a third group was instructed in muscle relaxation. Meditation and muscle relaxation groups experienced significant decreases in stress and psychiatric related symptoms after S.S months compared to a control group. An audiotape was used for both interventions, and subjects were instructed to use the tapes twice daily.
Empirical evidence documents that reduction of stress among employees results in decreased health care costs and increased production (Carrington, 1980; Manuso, 1983) . The literature further points out the need for stress management programs in the workplace and indicates that positive results have been obtained using PMR and relaxation techniques in general. Office workers and women have received little attention as a target group for stress management, yet office or clerical work is identified as a stressful occupation.
METHODS

Site
This study was conducted at an insurance company in a large metropolitan area in the Southeast. The company employs approximately 1,000 persons, 75% of whom are women. The majority of the employees work in the home office where the study was conducted.
Sample
The sample consisted of 20 workers from the policy holders service (PHS) department of the company. All subjects were female office workers ranging in age from 23 to 53 years. Their job responsibilities consisted of phone conversations with clients and agents of the company, video display terminal use, and filing; some of the subjects held managerial positions. Many company employees perceived the PHS department as being more stressful than other departments. Instruments 1\vo instruments were developed for this study: a Stress Response Index (SRI) for pre-and posttest measure of stress and a calendar log for subjects to record their frequency of PMR.
The 67 -item SRI was developed by combining selected items from the Psychosomatic Tension Relaxation Inventory (PSTRI) (Mcfluigan, 1980) and the Stress Response Survey (Goley, 1985) . The PSTRI was developed by Mcfluigan and associates to measure the effects of health education stress reduction courses on students at the University of London.
The PSTRI focuses on the dysfunctional, negative, or less desirable responses to stress in the belief that all persons, to some extent, exhibit unhealthy physiological, psychological, and behavioral responses to stress. A reliability coefficient of .77 was reported for the PSTRI (Mcfluigan, 1980) . Although reliability has not been reported for the Stress Response Survey, the St. Louis Medical Center where the Stress Response Survey has been used reports it "has been found to be useful for promoting awareness and motivation within the participants" (Goley, 1985) .
The 67 items on the SRI are statements describing negative stress reactions. Participants respond to each statement by indicating on a 5-point Likert scale how frequently they display that stress reaction, with 1 ranking as "almost never" and 5 ranking as "almost always;' The SRI was used for preand posttesting. The participant's stress score was the sum of her responses on the Likert scale; lower scores represented less stressful reactions.
A IS-minute instructional audiotape for PMR was developed for the intervention in this study. The audiotape instructed the listener to slowly and progressively tense and then relax major muscle groups.
A calendar log was given to each subject in the experimental group to mark the days that they used the tape to perform PMR.
Procedure
After approval for the study was granted by the appropriate company officials, a letter inviting employee participation was sent to all departmental employees through interoffice mail. Respondents were invited to a free lunch on the company premises, and the purpose of the study and procedures were explained. Employees who consented to participate signed and returned their letters to the on-site occupational health nurse and attended the free lunch.
Assignment into treatment and control groups was accomplished by numbering the underside of the respondents' chairs from 1 to 20 prior to the free lunch. Employees sitting in even-numbered chairs were placed in the treatment group; those sitting in odd-numbered chairs were placed in the control group. Chair numbers were used as identification numbers on the SRI pre-and posttests.
The SRI pretest was administered to all 20 subjects during the free lunch. Participants were asked to refrain from talking to each other about the study. The control group was dismissed after the pretest was completed.
The audiotape was then played to introduce the study group to PMR. A PMR cassette audiotape was given to each experimental subject for at-home use. These subjects were instructed to perform PMR on three different days each week for 4 weeks and to record the days in the calendar log.
After the 4 weeks, all subjects were invited to a second free lunch and the posttest was administered. After the posttest, the control subjects were introduced to PMR and each was given a complimentary PMR audiotape.
Results
1\vo subjects in the treatment group were lost to attrition resulting in a study sample of eight study subjects and ten control subjects. Each subject in the treatment group recorded use of PMR on at least nine days over the 4 weeks of the study.
Pretest SRI scores were computer analyzed by t-test for baseline comparison of the groups (Table 1) . The mean SRI pretest score for the 
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ments these coping mechanisms.
Society is recognizing the importance of employing means to reduce the costly burden of stress related problems, not only for economic reasons, but also for humanitarian reasons. PMR is a simple, noninvasive, inexpensive relaxation technique that occupational health nurses can use to help employees control and reduce their negative responses to stress.
In this study, the subjects listened to the PMR tapes on their own time, mostly in their home settings. However, the IS-minute length tape could be used by an employee during a break if quiet facilities and a cassette player were available. In a quiet environment, PMR could be done as a group activity. After employees learn PMR and experience its benefits, they should be able to evoke the PMR response without having to use the audiotape.
Currently, large scale research data that confirm the effectiveness of stress management programs are limited. In addition to the lack of data on the use of PMR with clerical workers, follow-up data to demon-df 1 15
Source of Variation
Between groups Within groups small sample size prevents generalizability to other groups of office workers.
Consistent with Selye's theory, PMR is an adaptive mechanism employed to effect a behavioral response which neutralizes the stress reaction during the stage of resistance. The stage of resistance is a bodily response to stressors to maintain and tolerate their pressures. Individuals use PMR to change their behaviors in relation to encounters with and responses to stressors.
Neuman's Health Care Systems Model would view PMR as a form of primary and secondary stress prevention. Primary prevention strengthens the individual's lines of defense or coping abilities while secondary prevention strengthens the lines of resistance through the use of appropriate learned behaviors. Neuman describes people as multidimensional, comprised of an internal and external environment with intrapersonal, interpersonal, and extrapersonal stressors, as well as energy resources to cope with stressors. The use of PMR aug-treatment group was 174.50, whereas the mean pretest score of the control group was 165.40. Thus, the control group demonstrated a lower mean pretest stress score than the treatment group; however, the difference was not statistically significant (p = .56). Homogeneity of variances between groups was demonstrated.
Analysis of covariance was used to determine the difference between groups on the SRI posttest scores. Analysis of covariance controls for initial differences in pretest scores. The SRI pretest score was entered as the covariate. The assumption of homogeneity of variances was met and the adjusted SRI posttest group means were 141.00 for the treatment group and 159.80 for the control group. The difference was statistically significant (Table 2) with the treatment group demonstrating a significantly lower mean stress score than the control group.
Reliability analysis was performed on the SRI data for the control group only and yielded a correlation of .82 between pre-and posttest. The SRI was shown to have acceptable test/retest reliability.
DISCUSSION
Studies have demonstrated that relaxation techniques can lower an individual's responses to stress. The results of this study are consistent with past findings that PMR is a successful stress management technique. From this study, it appears that even limited use of PMR is effective in reducing stress, even though other sources recommend daily or twice daily use of PMR (Benson, 1975; Parkinson, 1982; Pender, 1988) .
Methodological limitations of this study require consideration. The IS-minute length of the intervention was brief and the results may have been influenced by the Hawthorne effect, which is a tendency for subjects to behave differently because they are in a study. Whether lower stress scores will be maintained by the study group is not known. The strate long-term effectiveness of stress management programs is lacking (Everly, 1985) .
Recommendations for research include increasing the number of subjects and retesting for long term effects of PMR in stress reduction. Replicating this study with similar as well as other employee populations is also recommended. The SRI requires refinement; validity measures should be obtained and additional reliability analyses should be performed.
